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\S 1. ( )
Longuet-Higgins &FOX (1977):
( )








$R$ $=5.15,$ $W_{c}=q_{c}2/R_{\mathrm{c}}=0.388$ (R
)





$T=(g/k^{2})\{0.03829-0.215\epsilon\cos 3(2.143\ln\epsilon+1.66)\}$ , $($ 1.1 $c)$
$ak=0.4432-0.50\epsilon^{2}+0.503\epsilon^{3}\cos(2.143\ln\epsilon-1.54)$. (l.ld)
.
$C$ $V$ $T$ $ak$
(steepness) $\epsilon$ $\epsilon=q_{\text{ }}/\sqrt{2}C0$ $(q_{c}=0)$
$c_{\mathit{0}}=\sqrt{g}/k$ $L=2\pi/k$






2 1 Stokes –
Superharmonics $ak=0.42$
$ak$




1 : (a) $\mathrm{V}\mathrm{S}$ . $ak$ .







































$\beta$ $g=1,$ $q$ $=\sqrt{2}$ $\beta^{2}=$ 0.00296
(crest instability)
Tanaka(1983)






















$ak_{\max}$ $(=$ 0.4432 $)$ $ak$
$ak_{\max}$
(Longuet-Higgins






\S 3. ( Stokes )
Stokes
Tanaka(1983) 1
Fourier $\mathrm{N}$ Stokes $ak\text{ }$






akmax $=$ 0.4432 963% 998%
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2 2 $(\mathrm{n}=2)$ $\lambda_{2}$ 2
$Ne$ Fourier
$(2\mathrm{N}\mathrm{e}+1)\cross(2\mathrm{N}\mathrm{e}+1)$
$\omega=0.80$ Ne $=30$ 5















2: $R$ $\mathrm{v}\mathrm{s}$ . $q_{c}/C$
$\sqrt{2}/\tilde{q}$ $(=1/\epsilon)$
$0.80\leq\omega\leq 0.96$ Longuet-Higgins $\epsilon=q_{c}/\sqrt{2}C\mathit{0}$
0.189 $\geq\epsilon\geq$ 0.038 $\epsilon$ Longuet-Higgins &
FOX(1978) $C,$ $ak$ $(1.1\mathrm{a}),(1,1\mathrm{d})$ 4
– 2 R
Longuet-Higgins $q_{c}/C$














$4\mathrm{b}$ $4\mathrm{a}$ $x/\epsilon^{2}$ ,
$\omega$








2 $q$ $arrow 0$
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\S 4. ( )
$q$ $/C$
3 $q_{\text{ }}/C=0.01\text{ }$ $q_{c}/C_{\text{ }}$
Ne $Fr(=C/\sqrt{gd})\text{ }$ 1
2 2
$g=1,$ $d=1$ $h_{\max}$ 0.83322










5 $q_{c}/C$ $q$ $=$




5 : $\mathrm{V}\mathrm{S}$ . $q$ $/C$ . 6: 2 $\mathrm{v}\mathrm{s}$ . $q_{c}/C$ .
2 2 $\lambda_{1)}^{2}\lambda_{2}^{2}$
7: – $\mathrm{V}\mathrm{S}$ . $x$
$q_{c}/C=0.2\mathrm{s}(\mathrm{a}),$ $0.20(\mathrm{b}),$ $\mathrm{O}.10(\mathrm{c}),$ $0.02(\mathrm{d})$ .























9: $\mathrm{v}\mathrm{s}$ . $x$ . $q_{c}/C=0.05(\mathrm{a}),$ $0.04(\mathrm{b}),$ $\mathrm{o}.03(\mathrm{C}),$ $0.02(\mathrm{d})$ .
$9\mathrm{a}$ ,b,c,d 4 $q_{c}/C$
$x$ – $q_{c}/C$
$10\mathrm{a},\mathrm{b}$ ,c,d 9 $x/\epsilon^{2}$



















$x/\epsilon^{2},$ $t/\epsilon$ $\epsilonarrow 0$
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Stokes –













$- 000050.00000.000.0\mathrm{s}0.\ovalbox{\tt\small REJECT}^{-}\underline{\sim_{0\backslash }}-\dagger 00.150.20$
$\epsilon$ $\mathrm{x}/\epsilon$
1 1 : Stokes 12 : Stokes –
2 $\mathrm{V}\mathrm{S}$ . $\epsilon$ .












13 $D$ $\epsilon$ $D_{\mathrm{p}\mathrm{e}\mathrm{r})}$
$D_{\mathrm{s}\mathrm{o}1}$ Stokes $D_{\mathrm{s}\mathrm{o}1}$ $\epsilon=0.00913$
$0$ $\epsilon$ $D$ $D\approx 0.01$ $f,$ $g$
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1 $D$ 120











– – 13 : Stokes –











plunging breaker spilling breaker
2
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plunging breaker spilling breaker
– spilling breaker plunging breaker spilling breaker
overturning ( ) $\backslash j$
(Longuet-Higgins,1994) spilling breaker
( ) $\backslash i$
spilling breaker
(Duncan et al. 1994) spilling breaker
.
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